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 This series of experiments seek= to proV;ﬂe ,
AaBOTatqry exercises whd%h demcnstrate concepts in . Earth Ssiénee,
rticularly eceanolegy..naterzals used in the experiments”are easily

(1) ccrparisqn of water

rdness; (2) preparatlon of fresh water from sea water; (3)

termindfyion of water preéssure;

llection and-analysis.of water Samples-'(S) study of

acll 1o-matlon and erosion:
ebergs. (RE)

-

8) density cufrents; .and

. F '
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() measurlng wvater.clarity; (5)

vaves; (7)
}9) study of
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o o Activities.in Physscal Oteanography |

ZH’ow TO...

-

g \ A Sti_uwater, O_klshuma -_Evaporatmn Method’
) and TIntroducti R
In roduction L
. : Rmhard L. Sagnebs Ph D. N “"Water: evaporates or turns into a gas {(water
‘University of South Dakota . o vapor} when it is_heated. The minerals dis-

,_ing of Earth Science is the shortage of labora-
tory activities that can be used tojllustrate im- -

. Intrbduction '

SE ‘ Oﬁq ‘QOB‘%

T

\Nati_dnai Science Te'achér§ Association o . -

/ Dorakd N. Nimmer, Ed.D.
* Oklahoma State University

Vermxlhon South deota )

Introductmn

One. problem. often enmuntexed in the ied(,h-

pmtdnt concepts in a clear, meaningful and

relevant manner. It is the intent of this pam- .
phlet .to provide such aLt;vmes for Physical
- Oceanography. g
Activities have’ been gathered from many di-

verse sources, modified, and adapted to a con-
sistent outline form. The materials and equip-
ment used have mfentmnall?q/a

. to a minimum,.

Aithough these actxvmes have been wmtm "
for, and have for the most part, been tested by:
; junior high school students, they are appmprx~
. ate.for use by older students as well."

We hopethese activities will aid teac ‘hers qr

:otherq who may wish to try them: ‘Comments

pursuant to the subsequent revision and im-

provement- of this pamphlet will be appreciat- -

ed by the authors.” *

-

" Ring Stand

been held to a- -
midimum and are easily obtainable. T he use of 4

. difficult tefminology, hkew:se hdS been held - " Procedure - -

-
- . . . e

‘Par~t A:

: Compansem of Water Hardness- |

olved-in'the water arg unable to evaporate, so
they remain behind. When all the water has- -
‘eyaporated, you cin measure the total amount‘

of minerals the water cuntamed

. Materials

Water Samples- . TR
Distilled ~water, Lgke wakter RlV?l‘ watex
Well water, Ocean water, Cxt‘y water, .

6 Evaporating Dishes

-Balance

Heat Source m

6 Filter Papers
Furmel. . . e
Graduated Cylmder . /

1. Filter each water aampie to remove any sus-
pended (nondissolved) materials. Use a
clean filter paper for each sample.

-2 Label and weigh each evaporating dish.
*Record their . weiglits onto a data chart.

S Pour 25 ml. of each water sample mto ihe .

proper evaporating dishes.

4. Hew! the evaporating dishes until all uf the

water is evaporated from each.
CAUTION: As most of the water evapo-

Donald N. Niminer S N rates, splattering of the “soupy" rethains cgan

Richard L. Sagness a . occur, therefore, heat the sample more
S o~ ' slowly. P

’ \5- After the evaporating dishes cool, wugh

: water Hardnes's \ each one again andrecord the wmghtsuntod

-

The term’ “hardnéss” refers to.

(3]

dxssulv.ed minerals it condqins; the "softer”

contains. This activity is divided into two

parts—each using a different method of show-*

ing the relative hardness of water samples.

the  tatyl
amnum of dissplved minerals found in a water .,
sample. The “harder” awater scxmp}e the inore
| ‘the-
water sample, the fewer,dissolved minergls it

—the evaporating di
. - minerals, and the miner dl

. data chart.

~ Eind the weight of the minerals Ieft behind

in each sample. (Weight of minerals =*weight
! of evaporating dish and mmerais minus thg
weight of the evaporating dish.)

-

Data

For each water satgr:plp record the weights of
theev:xpmdtmgdxshpl i

.

1,



1 ] * . ) ":‘}.;f
. Questmns t.{ ' -
- 1. Place the water samplés in e,m'der of theie

s needed,. the_ fewer; dissalved mmerals are
~ present. ‘fi §~ . : N Ay
-~ Materials - B o

-

*

L]

hardness. ’ -

2. Remembermg what wasg Bcipp&mng to the
water's hardness while the water. evaporat-,
ed, think about the follown I’fﬁ\e Great Salt -
. Lake was' once a large. ﬁresh water lake—

- now, it is very salty-and. ach smaller:
*.Design an experxmenté*m shgw how thxs'

- eould have happened f{fﬁi S

.PartB: P
Cnmpar:son of Wa
Soap Method?

Introduction s ‘
- T he hardness’ of‘wat&‘ban

.i’&,,;

‘L
‘1

A

be faund by add-

" ' ing soap toit. The mqﬁg saap that is needéd to

“make a lasting- latgfer“‘{soap bubbles) the:.
"“harder” the water 5. The less soap that is”

* Water Samples: ~ § ,; "
Distilled water. zLake water, River water,
Well water, Ocegin ‘water, City water. .

Liguid sthwashmgs‘SGap :

Eye Dropper £

6 Containers .wi hhds |

Fannel T -

6 Filter Papérs S '

C,raduated (..ylmder o

" Procedure N de |

‘1. Filter each, }water sample to remove any
" suspendéd Lnondxssolved] materials. Use.a

clean foterL%aper for each sample.
2} Pour 50 mkyof. each sample mto d, properiy
labeled coasainer (with lid).

3. Since Dlstﬁied Water contains no dlssolved.
minerals, it will be used as a STANDARD
“with which the other water samples will be
compaped

Rl

- .a. Add gne dmp of soap to the dxstiiied-v

wat
“b. Shake er sample .

\

Questmns g ' :
1 Place the water sampies in.order of their
hardness. -

- 2. Ifyou were to take a bath in these different

- C. RPpeat steps “a" and 'b" until a iasting S

lather (soap bulﬁbles} remain, on fthe
water surface.
d. Reeqrd the total I number nf dmps onto a
. data.chart.
4. Following the procedure
Distilled Water in steps “3a-3d,” find the:
- nunibier of soap. drops needed to produce a

" lastifig lathet in each of the other water
o samples

Record the results onto a dath< hart
Data

Fot’ each water sampie. récord the number of

" goap drops x‘equxred to produce 4 Idstmg Iathu
on the water s surface e :

¥

outlmed : fnr '

types of waten, which would requn‘e yau to *
use the most soap? .
In which would you use the least boap’?

3. What is the “Suf)t Water" used in-some

homes?

‘How is it-made? . o

Why do the - adverusers of soft water
- machines claimryou willsave mcney: onsoap . ’

when you use soft ‘water? K

Fresh ‘Water From Sea Wager

_.Introductmn ‘

Water is probably the most 1mpurtam sub-
stance on earth for the continuation of life,
Although about two-thirds of the earth’s sur-

B
.

.face fs covered with ocean water, there are so *

many dissolved minerals present that we can-
not/consume the water in that form. This ac-
tiyity- outlines two different ways that the dis-
golved: minerals may be removed from ocean
water: Part A uses a boiling prfkess w\hxie Part-

‘Buseda freez.mg process. >

Part A: N L
Fresh Watér Fram Ocean Water* :
" Distillation Method | 3 2
“Introduction ' .

When ocean water, is bmied steam is pm-
duced and the dissolved solids remain behind.
_ Since steam contains very few, if gmy. ‘dis-

" solved minerals, pure liquid water results
- when the steamis captured couled, and.con- .

densed. This pmc&s& is called dlstmatmn

Materials T

Ocean water .

Graduated cylinder e
FISS* ‘ ‘ o
Beaker - ‘ ‘ ot
One-hole- rubber stopp r

Ring stand

 Clamp -

Heat Source

. Procedure . . L
1. Taste the ocean water Record xts tastein the
Data Section. . '
2. Pour exactly” 50 ml. of ocean watex into the
flask. . . | '
3. Clamp the flask to the ring stand ;
" Insert the stopper and.glass rod mto the mp
of the flask.
+ Place a clean beaker under the end of the,
" glasstube as in Figure 1. ‘

4. Slowly boil the ocean water untjkal of the
water has evapurated ~

X

"3



OURE 1 INSTILLATION AMARATUS

FaN : Y

- 5. Taste the water tﬁ'a!t as captured-in the

_ beaker. Record jts taste’in the Data Séction.

6. Measure how much water was captured in
the beaker Record thxs in the Data Set;jmn -

.\ Data ’
" 1. Taste of the Ocedn Water
2. Taste of the "Distilled” Water
* '3. Amount of the “sttxlled Water

Questmns
.a.-Why does the dxstxlled water- taste dxf~
- ferently than the ocean.water?
b. What happened to the dxssol&d min-
‘ erals? . ’
-2, If the amount . of distilled water, cellected
- was less than 50 ml,, explain hew the water
may have been'lost. - .
3. a. Could this distillation pmcess be used on
a larger scale to obtain fresh Wdter from
. gcean water? -
b, Would it be pragtical? -
;  Explain. . «o
. . l'. ,
Part B:

Fresh Water From Ocean Water
Freezing Method

Introduction
- When ocean water is frozen its upper layers
of ice are mainly made of pure water w1th some -
dissolved minerals present. If thisice cotild be
-, melted and refrozen, more dissolved minerals
. ' could be removed. Repetition of th)x%prqcess
* would result in purer water.

~ Materials R -7
" Ocean water o
" Freezer ' -
L Contamers (apprqxxmetely one pmt insize an ‘
- freezer safe) .
Labels
" Bowl .

Procedure

4. Melt the ice in a- buwi |

- Explain its practicality.:

ity is best done outside

- Materials -
' Squeeze bettie

Water,

g, Refxll the bo:jtie with.water, - _
. Hold the bottle horizontally and squeeze it %

1. Pnur ocean water mtma centamer Iabeied‘ o
#1 - -
This will be used as a comparison’ sample

2. Fill a container three-fourths full of ocean «
- water and setdt in the freezer. ‘

™~

‘3. Whenone- haif of the water is frozen, remove

the container from the freezer.

- Wash the ice with cold water to remeve the,

- ocean water film. .
. Save a small sample of this water in a ‘ :
container labeled #2.- -
. Place the rest of the water in the freezer .
5. Repeat steps #3 and #4 several times.
~ Remember to label the water sampies saved
- ina consecutwe order. y

-

' Data : ' S
- Taste each water sample and place them in ‘¢
- order of their saitmess

. Questions s

- ‘ K,.

1. Why did the water, samples ehange taste
after being frozen?.

2. Could this process be used on a larger scale
to get fresh water fram ocean water‘? ‘

-

Water Pressure and ﬂebth <

Introd‘gctwn

In this activity, the relatmnshxp between
water pressure and water depth will be.inves-". ", ~
tigated. To get- the maximum understanding - S

from this exerdise, it would be helpful todo 7
~ both parts in the order in whxeh they are pre- -

sented. . o LT
PartA: -~ .~ o .C K

~ Squeeze-bottle, Pressure, and - )
- Water Stream Shape3 i A

-

Introduction P ' '
When water is forced fmm a squeez.e bottle

" By differing  amounis of pres ure, water.

streams of differing shape r

t. (This aetxv- 5_ -

‘liquid dish éeep‘ centainer "y
SR J, |

(1 the squeeze -bottle with wa Br.

Hold the bottle horizontally. b

. Lightly squeeze the botﬁe thh your hand

Draw the squeeze-bottlein the Data Section.

. Draw and. iebel 4 Ime showmg. the steam’s-
ath "" ', '( > —A.\ .

works well,

.";

harder than you did beYorg.
~Draw and Ia"bei this" water. stream on the |



[ 4

-ra

. -
.

,(\‘z\

o Tall Metal or Plastic. Contamer (about 12 or
- more} . .

) )
Al

diag ram.

* 5. Ré‘fﬂl the ‘bcttle again, S

This time, squeeze the(bottie as ifapd as

possible. TN
Draw and label this stream of water.

* Questions

1. What, happened to the waters path as ye\u o

squeezed the bottle harder? , .
- 2. Therefore, the greater the pressure, the
-water's

path wxll be.

PartB: © -
Pressure Change Wfth Depth

Intrnductmn
“The change of water preqsure with depth will
be mvestxga{ed in this activity.

Materials

3

L
Rt

- Hammer
Nail

'QWater ' . _

‘ a

-

r

Procedure ‘ . ' ' v

1. Make three holes of the same sxze One abave
‘the other, in the" container. -
One should be near the bottom, one about-

from the bottom.

(H the container is plastlc use a hot nail to -

melt the hole through’)

- 2. Keepfng the container continually filied

_wnth water, watch the streams of water
yming from.the holes. '

- 3. In the Data Sectjon, draw a éxde -view of the

container, its hnles and the

water streams
- coming from 1t ‘ '

Questmns ‘
1. Which stream (top, middlg, or bottum) mdl-
cates the greatest water preSsure?
_Hdw can you tell?-~ 77 |
Explain why this part of the container
“would have the greatest water pressure.

- 2. What happens to the water pressure as you '

go deeper in a swxmmmg pool, lake, or
. ocean?
3. If you were gmng to buxld a cancret dam

‘across ariver sothat alarge lake would form

o behind it, where. should the dam. be the’_

thickest?
Explam why

Measurmg thé Clarity u@ Water

Intraductmn
Fhe clarity or (leamess af water is meas-

K

uréd with a-Secchi Disk. 'Phis activity is di-, -

vided into. two parts. Part A will be concerned
with making a Secchi Disk and Part B will be
corfcerned thh using the Secchi stk

‘e

1/3 the way up, and, the last, 2/3 the wayup

Vel |

’Part‘A T o

Introduction =~ R

Y inch

'Twentg

.. Materials

Making a ‘Secchi Dlsk‘* o s

.

The Secchi, Disk is ‘used-in ‘measuring the ‘
clarity of water. Since it will be lowared into

- water, if must be heavy and resistant to wateér -

damage. Metals make the best Secchi Disks,
but, painted wood ‘with Ieadew’exghts may be :

" substituted.

-

Materjals .~

Metal Plate, 20 Lm in dxameter (about 7 8”)
ebolt < S .
rap ' L

{20) feet of 1/a” Nylen Rope

Black Paint (enamel}

White Paint {enamel}

Swivel

‘Paint Brush

- Masking Tape

\ Drill thh a %" Bit

Procedure T a

- 1; Drill a}h" hoke in the Lenter pf the metal

plate.,
. Paint the entire plate biat:k

2
3. After the black paint dmes,/ divide the top

‘into- four equal wedges thh stmps of
‘masking tape. $

. N
4, Paint two opposxte Wedges white and Igave

- the remaining two wedges black. - .
5. -Remoye-the maslgng tape when the pamt
dries,’

6. Fasten the " eyebolt in the center of the ’

plate so the “eye” will be on the black and
. white surface.. :
7. Attach the %"
snap’s eye.
8. Snap the swivel snap'to the eyeba ‘
9.-Mark the rope in feet’and mches abm/e the
.. Secchi Disk. .

nylon rope to the szeT

Questions"

1. Why do yé)u thx&k Secchi Disks are u.sed in

finding the clarity of water? - .
2.. Why do yoeu think all Secchi Disks are the
same size and color?

| Part B

Usmg the Secchi Disks .

}Iﬁntmducnon

'The SECCEI Disk is lowered: mta the water

‘until it can .no longer be seen—this point is
- called the "Limit of Visikility.”. The clearer the !

water, the deeper this point is. By comparing

* ‘the Limit of Visibility from one water body to

another, ~you am actually mmparmg themﬁ
¢glarity.

[ ' . e e
\ ' W
i

. Secchi Disk ' \ IS
- Boat T "o o
Face Mask ., X
. -

L 24

. ‘
. '
f b .
. P .



.

X

Sunny, C'a.ir'rx

Procddure / .. .. ..

1. Lower the Seechx Disk into the weter on the

]
A
K

- shaded side of the bpat.
2. E'egkmg threugh the face mask ori the
+ water's surface, record the depth at which

.} the Secchi Disk disappedrs. - Vo '

3. Slewly lift thedisk untilitcan be seerkagam
Record this depth. -
 The average of these two depths {steps 2+ 3)
‘is considered to be the real Lmnt of Visibil-.

ity.

4. Use the Setchi- Dl.Sk m several dxfferent .

3. Tie cm-Zﬂ fdot Iength of ny (m r?pe araund

bodies.of water.” . . .- (
Questmns ‘

have sampled, which is the cleerer‘ .Lake
. "wategor River water?: ¢ . -
2. Explain why some weter bedles are cleerer
- than othere .

Collecting and Analvsmg Water
“Samples From Different Depths

Introduktion . d
When etudymg large bodles ef wa#er, scien-
tists are not only concerned with what things

arelike at the water's surface, ‘but what condi-

tigns are like bene?th the surface as well. This .
activiTyis divided into three paris: Part A deals
with makmg & water celiectmg bottle useable
at différent depths, Part B is concerned with”

- actually using the samplegollecting bottle, and

“PartC shmgre how to analyze the water eampies

that have been Lolletted S . "

Part A -~ g .
- Making a Deep Water SamplerG .

‘Introduction -
An instrument used, to dollect Wdter sampies ;

depth must be heavy enough to sink easily, it~

~must remain closed untilit reaches the desired -

epth, and it must be rea dxly Qpened to Iet g '.

t e water.

Materials' -~ -+~ -+ . S
Heavy Bottle with a smdll openmg a Qudrt

Sada Pop Bottle works well) - .

. One-hole Rubber Stapper(t() fxt bott'leﬂpenmg}

e 20 - 30 lead F1shmg Smkers - -
. 'Ewa 20 feot lengths of /8" Nylen Rupe L

Twe 10 inch lengths of Nyl(m Lm‘d

Procedure 7 o

. 1. Tie the lead sré\.kers at one. m(,h intérvals to -
the nylon cord. (Additional andur heavier
sinkers may be required for degpepwater.]

2. Txetheeemrdshghtlyaroundthe lower pm‘t »
of the sample bottle. -

, g ~,h
N - s

-

B

R analyzed fn the lab.~

-

. - N .
4 s (Y . . , .
. " . . [ |3

the neck of the bottle. :
4 Push one end of the other nylox rope thmugh
.the rubber etoppeT s hole. *©
Tie the rope's end into a knot thet will not
- slip- throdgh the hole.
- 5. Merk'thg,;:bg in Step #4) in feet and mches R
b . ‘ :

from the rubber stcpper - o
Part - « o
"Usi the Water Sampler" -
Mater:als ) )

- Water S‘amplee {Made in Pag\A ”
«Boat . ‘ .

Thermometer 3

| - - - Bottles with lids
1. Do.all bodies ot water have the same Limits -
- of Vigsibility? From the bodjes of water you

Labels SR

Map of the’ W;@r Body o .

Styrofgam -Picnic Ca@ler for storage of water

samples * . AL e
. Pmcedure ‘ | . o

1. Position the (beaf in fh'e deslred bamphng
area. This position should be marKed on the
map .and recorded on. all water s‘emple

,, v"}ebeis . Ny -
2. The first water sample wzll he taken at th
" water's surface. ER . i

a. Remove. the water, samplers rubber :
~ stopper and fill the bott}.e with water .
Bring the sampler into the boat. . « +
- e, Measurefthe water's temperature with"’e ,
' thefmometer Jeld ‘two-thirds the way L
, dewn for "three: minutes. .Record th;s g
-terperature on the.Data Sheet in Part C. i
d. Pour. the. ‘water’ sample into - anether _
'bottle cap “it; label “if vas the surfaee
sample, and keep; it coel .until it can be-
(These are »best
e e\tored in g plcmc cooler: ). '

" 3. Snuggly—hut nof txghtiy~mseettherubb‘er .E‘

. stopper into‘the sampler’ s opening. _
a. Lower the- sa,mplex'by 1ts.eepest0the next N
.- 'depth desired [i.e.. 4~feet).
~b. Tug oniyx the rope atfeched to tﬁ\a rubber
- . stopper until the stopper is freed. :
" ¢. When the sampler is filled, with water
©fthig will take about 1 mmute} “pull it m
. the gurface, - Pl
. d. Take its temperature dnd rec ard it on the A
- Data Sheet in Part.C.. :
" e. Pour'this water eample inte a‘properly
~ labeled bottle and store until it can be’

7. analyzed. - .. fe S
4. Repeet step #S.et sxmlier depth mtervei
 Part ¢ ) '
Analyzxng the Water Samplesl‘I .
‘Materials ST f; . ;
Filter Paper _ Lot T

Glass Funnel

33 , .

Yy
e
e



.«

LR

© a L.

i -
N .
.

‘A

Gx‘aduated Cyhnqier R

‘Microscope-

- Slides
Cover
Eye D

slips
ropper -

-

-Evaporating Dish
Heat Source

-

- Ring Stand

Balance -
Beakers : &
A key to Agquatic Organisms (from the Libmry

Procedure = ‘ .
1. Shake the water sample obtained {rom the .
surface. Measure exactly 100 ml. of the .

sample with the graduated cylinder..

", or Biology room).

<

.

* o e

L

2 Weigh a piece of filter paper on the balance.
 Fold the gxlter paper and place it in the fun-.
“nel. Place-a pre- -weighed 150 ml. beaker .
under the funnel. Pour the 100 ml. of water
“sample through the-filter, (All suspended
,material, both living and non-living, will be

filter paper.) Let the filter

in the funnel until it is

tra

pped in t

* « paper remai

thoroughly dry. . -

‘3. Weigh the dry filter paper with 1tsgrapped

‘maferial. The total weight of'the su

pended .

" material in 100 ml. of sample will be:
. . Weight of

" Weight of
suspgmded . =

: ‘materiai M

- .

- Filter Paper

plus

Trappedl
Materm}

L

Wexght
- sof'dry
le’mr Paper

Record this weight on the Data Sheet
4, Evaparate the water .from the beaker by
" using the heat source. {The dissolved solids

-will be left behind in the beaker. )

, Wexght of
. Dissolved

Solids

- Weight of Beakér
plus
Solids

“Weight
o= of
-Beaker

Record this weight on the Data Sheet.
5. Place’one drop of the water sample (from the
- labeled hottle) on a glass slide. Cover witha
coverslip. Observe ‘what organisms are
. present by using the mmmscape I‘ry identi--.

. fying the organisms by usin

a Key to

Aquatic Organisms from the lib dry or from'
your teacher. Record the orgamsms present
on the Ddta Sheet. '
6. Repeat steps 1- -5 foreach wa'?er sample ob-
tamed

Al

7

Al

. Lupymght 1978 by the

- National Science Teachers’ Aqsm.mtmm
42 Connecticut Avenue N.W.
Washington, D.C. 20009.
chk No. 471 1475“3

-

. 4\ How did _the typesnf organmns change thh

-Data
. Lucanin' Weight of | Weight of
‘| and gepth | Temperature Suspended | Dissolved | Organisms
of water _— Material | Seolids - - | Present.
sample per 100 mi per 100 mlj
P 3 = .’ *
*
=~
P « .
¢ N
R
N ' N

Questxons

1. How did the temperature change as you
“wegt deeper?: ‘
."How did the amount of suspended materxai

. chang
How

with depth? -

id the amount. of dissolved mmerais

change with depth?

dep th?

5. Wouid it ‘be hélpfui to graph éach of these
factors dgainst depthz’ How would yuu do it?

Try xt and show your results -

Waves

| * Introduction

"The waves found on a body of water are
usually caused by the wind. The first part of ,
this activity gvill.explore how this happen and
what the resultant waves are like. The second
ith a more ugusual .

i
.

part of this activity déals

type of wave-—txdal wa

, quakes

L4
<

’

- Part A

N,.

Y

Waves Caused by Wmd9

- Materigls '
. Sand (‘&m.p,l\ )

Water ‘

'Long shallow ;}an )

3- speed fan

t

-

.l' \.

' Procedure and Questmns .
1, Make a-sand beach on one end of the pan.

2 Sléwly add water to the pan. Allow the
water ta: settle completely before continu-

- ing. -
3.

PR

Y

e

.

-

"

Set the fan at the water end of the pan
Turn the fan on"Low."

What happenssto the water’ s surface?

What happens to the wave size as the fan -

gontinues- to Qlow at the “low
.several mmutes?

5. Turn.the fan on Medmm z

~ How d(;es Hyz waye size producad now com- -

X

is—caused by earth-

speed for

\
L)

i



= Intmductmn
“sudden shifting.of the earth's crust, This acti

~ setile completely before begmnmg

. Sand (damp)
“Water .
- Long shallow pan

2. Liftone end of the pan about three (3

Questmns

)

Beach Fermatmn and Ernsmn“

- will erode and shape it ovér and over againifia’

, . .-
pare thh that produced when the fan was
on "Low"? . |

“Turii the fan on “ngh,"

- How do the waves-now produmed compare

Tidal waves are caused by earthquakes or

i
ity will be done without the fan, solet the wafy |
f‘}b J' ‘
F R

Materials

Procedure -
1. Set up the pan, watgr, ‘and sand exactly as it

was in Part A of this activity. ~\
muheé \

3. Drop the t;ﬁd nf the pan
’

1. Describe the wave produred when the end of
/the pan was dropped.

What differences .did you no‘tme abau‘t the
size and number of waves produced by tidal
waves as compared to those.produced b
wind action?

Why do yéu thmk so much .damage and
flooding can result from tidal waves?
Read about, tidal waves in an earth science
textbook. What As anﬁt‘hpr name for tidal
waves?

How are the txddlwaves reiatedtothehdeq?

, lmmductmn

The continual poundmg, nf waves on.d shore
ce”
never ending $érigs of beach patterns, This
activity explores this process in the labora-
tory, however, if a natural shore is acgessible, it

| “would be helplul for ¥e student fn observe the,

actyual p:ocesses 1{1 action.

Materials

Long shailow p:m
Sand- {damp]

Watler

« 7.

r

s

.

- 3- speeé fan

Blcuk of woud
mcedure

L

Fill one end of the pan with damp sand. Have
“{f;};, tl;(gs‘?Mfeoé:::;i"?wheh the fan .was ml the beach end in a straight steep manner. -
7. From this activity, what two factors about 2 glace t}}:e f&m;ﬁ psngnd opposxte};th}g beagh.
" the wmd seem to effect..wave size? . 'Raise the sand end about pnednch above the
- _ horizontal by séeiting it on the wood block.
- Optional Prucedure. Wave Shape ‘ 3. Fill the remainder of the pan with water.
1. With the fan continuing to blow across the * (Pour the water slowly so it will not disturb
* water, study the shape of the waves as they the sand.] _ .
dpproach the sand beach ‘ ' 4. Turn the fan on “Law
5 U . 5. Watch thé*shoreline change shape.
Part B . R _ ' 6. Make a cross-sectional drawing of the beach
. Tldal Wavesm . every five minutes fm“a half‘ hour.
ot Questions

1. How. did ‘the beach change shape over a -

permd of txme? .

. Wha{ do you' think would happen if yau
allo .the actwtty to contmue for several
da 's? -

.'Brxeﬂy explain. how the waves axp! ab}e ta
erode and change the beach shdpe. -

. Explain how you_could ¢hange this activity

to show the effects of the angle at whxch the‘ o
‘waves sttike the shore.
Explain how you could change thxs achvxty
- to show the effecls of the spéed and size of
the waves striking the shore. ‘
- Try your suggested changes and zepm;_-sn
the results

2

Density Currents

. Introduction,

‘Many [ake and ocean currents are LEIUSE‘d by
differences in water density from one part of
the water body to another. These differences in
density are caused by differences in tempera-
tiire and/or-amounts of dissolved solids pres- -
ent in the water. This activity shows water
movements caused by both ten\.pe\rature and. . -
th® amount of dissolved sohds

Materials

3 Glass béttles of equal size
Food coloring
Heat source
Fresh water
"Sea" Water o | -
Cardboard square (large enough to cover the-
bottle tops) . ‘ R

-

/

L] «

Pmcedure
. a. Fill two bottles with fresh water.
b Add food coloring to one of these bottles.
. Heat the ather bottle of freshﬁvater
. Cover the warmed bottle with the card-
board square.
2, Carefully turn this buttle UpSIde down,
~and fit it to the top of the cool bottle. of ‘
~ colored fresh water. Remove the card-

v/_'

\..e

-

OO

. -



- board. SR

time placing the‘gool bottle on top.”

f. Answer question',#'l of the Data Séstion.
- g. Repeat the entire process. However, this,.

h. Answer questions #2 and #3 of the Data, -

‘ Section. . . R
" 2. a- Fill one bottle with “sea” water and one
-+, with fresh water. -~

- b. Add food goloring to, the “sea” water.
*'c. Cover the “sea” water bottle with the
-+ cardboard. . .* o .
_+d. Turn it upside down.and fitit to the top of

'~ . board, - .o .
e. Answer question #4 of the Data Section.
f. Repeat the process, however, this time
- place the fresh water bottle on top.
g. Apswer questions #5 and #6 of the Data
- ~Seltion. o '
Data A o :
1. How ‘much did the warm water antl cool

water mix when the warm water was on
top? - - : ‘
‘How could you tell? ~

-~

. 2. How much did the warm water -and cool . -
" water mix when the ceol water was on top? |

'How could you tell? -~ . .
3. Using your observattons from questions #1
-~ and #2, which temperature _of water is

heavier—warm or tool?, -

What evidence do yeu have to support this

. ronclneion? - .

4, How_much- id ‘th‘é( fresh water and “sea”
. water mix when the*'sea” water was on top?
How could you tell? - '

- 5: How"much did the fresh water.and "sea”. -

. ‘water mix when the fresh water wason top?
. "How could ye%en? B S
6. Using your observations from questions #4
- and #5, which type of water is heavier—
water of “sea” water? - R
What evidence do you have to support this
conclusion? * T ,
" Which type of* water has more dissolved
solids—fresh water or “sea” waterq -
‘What will this;mean about its density?

" Questions * .o .

& -

Y-

the fresh water bottle. Remove the card- v -

, :

Using the informat-ion_gainéd from this active

" ity explain the following: ‘ -
1. When the Mississippi River enters the Gulf

of Mexico, the river water actually flows on

top of the ocean water for a noticeable

* distance, Expalin why.

2. A'large density current exists between'the‘

Equator and the, Poles. In the Northern
Hemisphere the surface waters flow from
s the Equator toward the North Pole, while
{+ 7 the deéper water flows from*the North Pole
< foward. the Equator. Explain
. pening in this current.

y '

'Y : . -~
™ . e ! ’
.. . ¢

what is hap-"

A
.

e

-

‘cebergs

. shown in this activity.

“Ruler S .

" Procedure

_Total'ice cube thickness: ,
"Thickness above the water’s sarface:

1

L]

-

mtmductiun‘
When ,
chuinks of ice bregk off and float about freely.

. Also, whey surfage ice, resulting from the

freezing of the switer body's upper. layers,

~ ‘breaks up the resul ing pieces likewise float

about in the water. The appearance of the float-

ing ice masses is very deceiving as will be

Materials ‘ L
‘Beaker '

Water

Ice cuhes

.

‘1. Fill the beaker %'s full of cool water, *
2. Drop the ice cube into the water, '

-

AN

.3. Measure the total thickness of the ice cube
 .and record this in the Data Section. Mea-

“sure the amount of the ice cube above the

~water. Measure the amount of the ice'cybe

beloWw the.water's surface. |
4. Calculate the actual percentage of the ice

-+ gube’s size that is above the water's sur- -
.- face. . ) S e '

)

Data = - -

Thickness below the water’'s surface:

Percent of the ice cube’s size that is above the

water's sumace:

2 - - - L - '
Questions : -

*

water's surface? .

2. If yousawan iceberg in the Wate_r while yod -
were riding in your speedboat, why would it

be dangerous {o speed very clese to it?
3. ‘What was the Titanic? -

£

" Explain what happened to it.
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